Fetal liver stem cells are not homogeneous but represented mostly by polyploidy hepatocytes and hepatoblasts and likewise early hematopoietic cells. Both cells lately used in regenerative medicine. However, fact remains unclear that, in which period of gestation preferably produces liver parenchyma stem cells and hematopoietic stem cells. In this case practically there is absence of phenotypic characteristics of liver cells in the dyna mics of its development. Phenotype of cells reflects the status of its genome, therefore such information are necessary for further development of cell transplantation.
INTRODUCTION
Currently, regenerative medicine is rapid practical developing field in all leading countries of the world.
1,2 India is one among them. Significance in the level of Indian legislation concludes the process of recommended (guidelines) for the applications of stem cells in practical medicine. As stated in the recommended (guidelines), fetal stem cell related to the permitted field of research and prophylatic applications. Several studies indicate that expression of classical markers for stem cell classification, such as CD34, CD45, and CD133, may differ between the virtually same stem cells and progenitor cells, i.e. endothelial progenitor or mesenchymal stem cells, when they were obtained from different tissues. This finding raises questions whether phenotypic differences are due to the source or if it is only caused by different isolation and experimental conditions. 3 The review of literature shows apparently less data about the fetal liver cell development. Pioneer research in this direction was conducted by Professor Kochupillai Vinod. 4 Study of these processes is not only scientifically important but also has vast practical significance, such as transplantation of cell specialized on particular function having potentially high chances of successful treatment. Thus, human fetal stem (progenitor) cells need additio nal studies. In particular till date remains unknown fact of dynamic phenotypical changes of cells in different organs and tissues in the duration of gestation period (from 620 weeks). Knowledge of these changes (specific design about it) is very important for treatment of patients with stem cells. This is related to those, that phenotype of cells reflects the state of genome and therefore they are the markers for potential treatment features of cells. Therefore, actual pro blem of regenerative medicine is forming phenotypic map of fetal progenitor cells in dynamics of fetal development. Such maps provide the opportunity to develop treatment algorithm of several human diseases with fetal stem (progenitor) cells according to its phenotypes optimum for each diseases.
Aim
To study the dynamic of CD34markers expression on liver stem (progenitor) cells in process of human fetus development (from 620 weeks gestation).
MATERIALS AND METHODS

Raw Material
Experiments were conducted with the fetal liver cells which were isolated and stored in cryobank of EmProCell Clinical Research Pvt Ltd, based on the approval of ethical committee MGM Institute of Health Sciences from 11.06.2010. Cells were stored in the liquid nitrogen.
Hematopoiesis in the liver takes place extravascularly -by the pathway of capillaries, ingrowing along with mesenchyme in the internal hepatic lobule. Source of blood forming which migrates from yolk sac hematopoiesis in the liver is hematopoietic stem cells. Mesenchymal cells located between primary hepatic entodermal traces and endothelial cells of ingrowing capillaries (Fig. 1) . 5, 6 Liver isolated from the body of the fetus in the sterile condition (Fig. 2) , washed from the mixture of blood, pulve rized and homogenized. Subsequently from the homogenate liver tissue, stem cells are isolated by the consecutive method of filtration and centrifugation on the gradient of ficoll and verographin.
Analyses were performed on CD34 expression in hema to poietic cells isolated from fetal liver in gestation terms: 6 to 7 weeks (9 samples), 8 weeks (7 samples), 9 weeks (6 sam ples), 10 weeks (11 samples), 11 weeks (12 samples), 12 weeks (10 samples), 13 weeks (9 samples), 14 weeks (8 samples), 15 weeks (6 samples), 16 weeks (7 samples), 17 weeks (5 samples), 18 weeks (5 samples), 19 weeks (7 samples), 20 weeks (6 samples).
Isolation of Human Fetal Liver Cells
Fetal livers were dissociated in Leffert's buffer with 0.03% collagenase (Cat. no. 2139, Worthington Biochemical Corp., Lakewood, NJ), 5 mM CaCl 2 and 500 U/ml DNase (D5025, Sigma Chemical Co., St. Louis, MO). Dispersed cells were passed through 80 mm dacron, pelleted at 350 gm for 5 minutes at 4°C, and cryopreserved. Cell viability was determined with Trypan Blue exclusion.
Marker for Research
CD34stem cell marker, adhesion, found on hematopoietic precursors, capillary endothelium and embryonic fibroblasts. CD34 is ligand for CD62 (Lselectin).
Flow Cytometry
Cryopreserved cell samples were thawed and washed from DMSO by taking thawed 1.8 ml of cell suspension of fetal liver progenitor cells and added to 10 ml of PBS. Cells were centrifuged, the supernatant was discarded and the pellet was suspended in 1 ml PBS at 1×10 6 cells/ml. For direct staining, 100 ml of the cell suspension was incubated with 10 ml CD34 (AntiHPCA2), clone 8G12 (Becton Dickinson, USA) was added and incubated for 30 minutes at 4°C in the dark. Cells were centrifuged, the supernatant was discarded and the pellet was suspended in 500 ml PBS and immediately analyzed in a flow cytometer 'Accuri C 6' (Becton Dickinson, USA) with the unstained controls.
Statistics
All values are given as mean ±SD. Statistical analysis was performed using Microsoft Excel and statistical package for social sciences (SPSS, Chicago, Inc Version 16).
RESULTS
Altogether 108 determinations were performed. As the result of determining the expression on surface of hematopoietic progenitor CD34 mentioned in the Table 1 and Figure 3 (Flow cytometry histograms).
Results show that maximum total amount of fetal liver cells could be isolated in the gestation period 20 weeks, minimum -in the gestation period of 6 to 7 weeks. Maximum absolute quantity of CD34 + cells observed in the period of gestation 20 weeks, minimum -in the period of gestation 6 to 7 weeks (Fig. 4) . Viability of the cells while using our method of isolation is high and varies from 91.5 to 95.5%. The highest percent of CD34 + cells observed in the gestation period 11 weeks, and lowest -in the period of gestation 6 to 7 weeks (Fig. 5) .
CONCLUSION
Special feature of fetal liver hematopoietic cells is its ability to create colony, which by their size significantly converts into similar while growth of hematopoietic stem cells of the cord blood or bone marrow, consequently this is related to all types of colony. 7 This fact evidences about the high proliferative potential of hematopoietic cells of fetal liver. Unique properties of hematopoietic precursor cells of fetal liver -much shorter than in comparison with other sources of cell cycle, 8 that has greatest significance from the viewpoint of effective repopulation of the hematopoietic organs while transplantation. Analysis of the content of hemato poietic suspension, obtained from sources of mature orga nism evidences about those, that on all stages of onto genesis of the nuclear cells favorably represents final cell differentiation, quantity and phenotype which depends on donor's ontogentic growth of the hematopoietic tissues.
In particular, mononuclear cells suspension of the bone marrow and cord blood consisting more than 50% from mature cells of lymphoid series, whereas in hematopoietic tissue of fetal liver consists of less than 10% of lymphocytes. Besides, cells of myeloid lines in embryonic and fetal liver represents beneficial by erythroid series, at times, such as in cord blood and bone marrow heaps up the granulocyte macrophage elements. 9 Significant, that fetal liver contains complete set of most early hematopoiesis precursors: erythroids, granulopoietic, megakaryopoietic and multilinear colony forming cells. It is most primitive precursors-long-term culture-initiating cells (LTCIC) capable to proliferate and differentiate in vitro during 5 and more weeks, similarly stores functional activity after grafting in recipient's organism while allogenic and even in xenogenic transplantation of immunedeficient animals.
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Conscripted above information evidences about, that fetal liver in initial embryogenesis distinguishes not by just increase in contents of early precursor cells of hemato poiesis, but its hematopoietic cells characterizing mostly wide spectrum of differentiation in various cell lines. This specialty of functional activity of hematopoietic stem cells of fetal liver can have determined clinical significance; however its qualitative characterization allows anticipating defined therapeutically effect in transplantation even in fewer amounts of cells, obtained in the early gestation period. 13 The study Vali 17 as such allows comparatively easy to achieve the hematopoietic chimerism. 16 Thus, obtaining results allow making preliminary conclu sion, that optimal period for isolation of fetal liver hemato poietic CD34 + cells are 11 and 18 to 20 weeks periods of gesta tion age.
